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Re Item V. 

1 The following documents are referred to in this communication: 

D1 : US 2001/001176 A1 (VILASECA VINTRO JOAN FRANCESC ET AL) 17 May 
2001 (2001-05-17) 

D2 : US 5 937 789 A (PLATT JAMES EDWARD) 1 7 August 1 999 (1 999-08-1 7) 

2 INDEPENDENT CLAIM 1 



2.1 The present application meets the criteria of Article 33PCT. 

2.1 .1 Document D1 , which is considered to represent the most relevant state of the art 
to the subject matter of claim 1 , discloses a capsule with a body of ceramic 
material with a cavity for a data exchange device, wherein: 
-the specific gravity of the body is greater than 3; 
-the weight is 70gr, 

-the effective weight is between 5gr and 70gr ; 

- the capsule is oblong-shaped, cylinder like with slightly rounded edges with 
dimensions of for instance 75mmX20mm. 



The subject-matter of independent claim 1 differs from the disclosure of D1 in the 
presence of a nonferrous element of a density equal to of over 4g/cm 3 . 

The problem to be solved by the present invention may therefore be regarded as 
how to fine tune the weight of the body of the capsule. 

The solution proposed in claim 1 of the present application is considered as 
involving an inventive step (Article 33(3) PCT) because the use of a filler material, 
such as zirconium oxide, is only disclosed in D2 in combination with a body made 
of a plastics material. 

Therefore, the skilled man would not have an indication to retain the ceramic 
material of D1 and add a filler material intended for increasing the specific weight 
of a body made of plastic, without the exercise of inventive skill. 
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3 DEPENDENT CLAIMS 2-8 

Claims 2-8 are dependent on claim 1 and as such also meet the requirements of the 
PCT with respect to novelty and inventive step. 
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DESCRIPTION 

"Capsule for the electronic identification of ruminants 
of any weight and age" 

Technical fiel d of the jnvgnjjgn. 

The present Invention relates to ruminal, capsules, or boluses, for the 
electronic identification of ruminants, specially designed to be administered 
orally to animals of any age or size and to maximize their location in the 
ruminants' second stomach, called the reticulum or reticulo-rurnen. The 
capsules are made up of a body of Inert material which is resistant to the 
digestive processes and secretions of the ruminants' pre-stomachs, said body 
being provided with a cavity adapted for containing an electronic device for 
exchanging data by radio-frequency (transponder). The use of this type of 
capsule, or bolus, under the conditions of the present patent, does not involve 
any problem or harm to the health, behaviour and well-being of the animals to 
which It is applied. 

Background of the iQyenjfoji 

A capsule for the identification and control of ruminants generically 
comprises a body or matrix of inert material, which is heavy and resistant to the 
corrosive conditions of the ruminants' pre-stomachs (moisture. pH between 4-8. 
strongly reducing anaerobic environment, intense microbial activity, the action 
of proteolytic and fibrolytic enzymes....) wherein an electronic device is 
implanted that is capable of storing any type of information relating to the 
animal . (identification number, productive characteristics, activities and 
behaviour....) and passing on said information to a receiving system by means 
of electromagnetic waves. . 

The electronic identification of animals is of great importance nowadays 
in order to comply with the traceability requirements demanded for animals and 
meat in international exchanges. Therefore, the European Commission has 
proposed the need to decide In the next few years, in the light of the technical 
and standardization progress made on the use of electronic identification as an 
official identification system in ruminants (EEC Regulation 1760/2000 for 
bovines and Regulation Proposal COM-2002-729 for sheep and goats, 
currently at the discussion stage). 
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idenHfi!! ^ " 18 ° f PartlCU ' ar importanoe th * the electronic 

.denbflcabon devices to be used in practice should be capable oft 

D Bemg applied at very early ages, as near as possible to birth, and at 
any rate, prior to the animals' weaning (when the bond between the 
mothers and their young is broken, and their affiliation is lost) 

"2SL R T anenUy ln * e anfma ' jn OKter to oMa ' n * 

identification throughout Hs productive life, 
3) Locating it in a fixed, and previously known, position in the animal's 

S2r TV 0 ^ P ° SSlb,e 8 qUiCk and 8asy readin 9 of the 

SET"!! " Ve anjma ' S ' " -,hBr ln statfc conditions 

(immobilized animals) or dynamic (animals in movement), as well as 

the* easy and quick recovery after the death or slaughter of the 
animal in the abattoir. 
These objectives are not fu«ffl.ed, in their totality and simultaneously, by 

clZ '' dentlfiCati ° n **~ ReCenUy « the Ontemationa" 

ideZl , 3 ' ReC ° rdin9) ° r the n- committee for the 

Iu^^k * ^ PradUCti0nS ' has P ub,fehed a-procedura. 

anTZ T 3 ^ ° f ^ 98% fe ^ for ^ a PP— of the use of 
any type of dev,ce as an official method of identification 

such ac S r ra ' T 10 " 8 StUdfeS ^ ° y aUthore of "* ,nve "«on patent, 
such as *ose referred to by Caja at al. (1998; Final Project Report A.R3-2304 
Brussels), Caja et al. (1999; Comp. Elec. Agric. 24:45-63), Garln (2002 
Doctoral Thesis, Universidad Aut6noma of Barcelona). Garln et al (2002- j' 
An ma,. Sci. 81:879-884) and Ghirardi (2003; Tesis de Maglster, UnLrsidad 
Autonoma of Barcelona), show the benefit of the identification capsules or 
boluses being boated preferabiy in the reticu,um, or ruminants' second 
stomach, for which numerous trials have been carried out in order to determine 
the physical characteristics and optimum size of the capsules to be 
ad mi n,stered orally in different species of ruminants. ,n this position, the use of 
different boiuses of different characteristics is harmless for the animal, both in 
young animals (Garln et al., 2002) and adults (Caja et al.. 1 999). 

One of the most important physical parameters' which conditions that 
the percentage of permanence of a capsule, or boius, in the reticulo-rumen is 
h.gh, is the specific gravity of the capsule. The specific gravity is defined as the 
ratio existing between the weight of an object and the weight of its own volume 
of d,st,lled water. As Fallon has recently concluded (2002; Rev. Sci. Tech. Off 
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Int Epizoot. 20:480-490), for a capsule to be retained in ruminants, its specific 
gravity value must be over 2. *pecmc 

Several patent documents exist, such as EP0480530 and ES2089556 

rramicTXr^r^ * materia ' S b ~ d °" — «~ and 
cemm,c) wrth a specie gravity situated arcund 2 but which either do net 

achieve a satisfactory retention in the reticulc-rumen of the anima, <>98o/ 0 ) or 

ZUl^Tr 1 re,afiVe ' y 13,96 dlmens,ons ' ««* -kes t„e, r 
appl.cat.cn ,mposs,b.e in young animals or those weighing less than 30 kg 

aimerf ? her PatentS ^ CaPSU,6S Pr ° V,ded metal masses which are 
dlvS 1 T~* thSir SPedfiC 9raVfty and achfevi "9 a vertica, position of the 
dev.ee ,n the rumen to improve their likelihood of a reading. Thus, the patent 
document AU 649212 presents an eiectrcnic device situated inside a pores 1 
bedy, wh.ch can be filled with liquid and equipped with a magnetic block whose 
purpose is also to ease Its recovery during the slaughter and processing of the 
carcass ,n the abattoir. Nevertheless, apart from their large sL, the drawback 
of these types of bolus is the presence of a metal body, causing interference in 
*e reception and transmission of the radio-frequency electromagnetic waves, 
which reduces their likelihood of a reading. 

he*. °T *° aV ° W 1,1686 drawbacks - other types of capsule or ruminal 
bolus have been devised, such as that disclosed in the patents ES 2140237 
whose body is made with an aluminum-based material (aluminum oxide. A. 2 0 3 ) 
of a h,gh specific gravity and transparent to electromagnetic radiation, which 
present an inner cavity for positioning the identification transponder. The 
specific gravity of said material is over 2.5, which ensures a more precise 
location of the capsule in the ruminants' second pre-stomach. Furthermore, 
said capsule does not contain magnetic or metal elements that interfere in the 
detect.cn or transmission of data by electromagnetic waves 

However, another of the main problems observed in practice when 
identifying ruminants with electronic boluses is the size thereof, since in order to 
avoid their expulsion by regurgitation, the capsule needs to attain a high weight 

In the previous work carried out by the authors of this patent with different types 
of bo, us and productjve 8jtuat}ons the retenfion Qf ^ bQjuses ^ ejfecfive 

(100%) in bovine livestock when the bolus weighs more than 50-80 g as 
indicated by Ghirardi et al. (2003; .TEA: Prod. Animal, volume extra 24, 85-87). 
This is only achieved, given the specific gravity of the materials used in the 
patents referred to earlier (2 to 2.5). with medium-sized or large boluses ^65- 
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110 cm long and 1.8-2.5 cm In diameter), which makes swallowing by young or 
small-sized animals Impossible, as is the case with some newborn bovines or in 
fully grown ones of specific indigenous breeds. In practice, It is recommended 
that ^ boluses should not be applied before 25-30 kg of live weight (Caja et 
a... 1999) and, for greater safety, not before 50 kg in bovines. Early 
identification with this type of bolus is obviously impossible in the case of lambs 
and k,d goats, whose average weight at birth is between 2 and 4 kg, generally 
reaching 25-30 kg from 3-6 months of age. In these cases, swallowing is only 
poss.ble when the dimensions of the boluses are very reduced, which is not 
poss.ble with identification devices manufactured in accordance with the 
aforementioned patents. 

Other aspects also exist which, although they have not been studied in 
depth, are also important for ensuring the permanence of a capsule in an 
animal's rumen. The authors of the present invention patent have determined 
that the so-called 'effective weight', and the capsuie dimensions, are also 
particularly critical to avoid the regurgitation of the capsules and to guarantee 
their permanence in the neticulo- rumen. 

M 'effective weight- of a rumen capsule is thus defined as the 

difference between the total weight of the capsule and its flotation strength 
determined by its volume in water. The use of the effective weight eliminates 
the flotation effects observed in some capsules, such as those described in 
patent documents ES2089556. EP0480530, AU649212 and ES2140237 which 
contain a large inner cavity that tries to be neutralised by means of a metal 
ballast and in which, as a consequence, the total weight, or the specific gravity 
are not in themselves a suitable criterion for guaranteeing their retention in the 
reticulo-rumen, as has been mentioned previously. . 

What should also be taken into account, as has been pointed out by 
Garfn et al. (2002) and Ghirardi (2003), is that there is the possibility that by 
reducing the size of the capsule, the latter can pass to subsequent sections of 
the digestive apparatus and get lost through the intestinal tract with the animal's 
faeces. It is of interest therefore, and in a special way when small boluses are 
used, that the capsule stays in the reticulo-rumen and does not pass through 
the reticulo-omasal orifice towards the omasum and abomasums. the third and 
fourth stomach, respectively, of ruminants, which would result in the loss of the 
35 animal's identification. 

In this sense, the investigations earned out by the authors of the present 
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patent make » dear that when the len a th of the capsule increases the chances 
ofpasdng through the retioukKomasa, orifice ere reduced, regardless of 
whtfher ^ d , ameter „ ^ ^ ^ „ ^ re(icul(wmasa| ^ ^ 

omasal onfice has a diameter, as estlmeted by Ghirartj (200 2) , ^ 
^"1-^- for she^ and Boate, end be^en 2.5^.5 om for bZT 

S^r^T ,han , tt r *— «— - - — - C 

(100<4) and demonstrate that other factore are detareMng in the filtering 
capac^ of me re.iou,«mase, oriSce. There*™. the lengu, o, me ca^e 

10 Tl Wei^h, ^ " ' *** **- fer « as « passes 

10 through the reta^masal onOce end me resulBng movement .Lards 
subsequent sections of the digestive system. 

■ The capsule for the electronic identification of ruminants object of the 
invention, presents solutions to previously posed problems. 

15 Explanation nffh» ,n»^.. 

M m-^ AS - a / eSU,t ° f ^ PreVl ° US StUdfe$ made the experimental tests 
earned out to determine the laws explaining the retention of capsules or 

^JrVrT tICU,0 " rUmen ^ ^* <*™™nt, a new design and 

matenal for the manufacture of capsules for use In the identification of 
ruminants is presented herein which resolves the problems of application and 
retention mentioned earlier, being applicable, according to different variations of 
the invention, to animals of different ages and sizes. 

The capsule for the electronic identification of ruminants object of the 
present invention, is characterised in that the ceramic material which 
confutes the capsule body comprises a derivative of a non-ferrous element 
w.th a density equal to or greater than 4.0 g/cm 3 ; the specific gravity of the body 
is equal to or greater than 3.0; the capsule has a total weight comprised 
between 8 g and 90 g; the effective weight of the capsule is comprised between 
5 and 85 g; and shaped like a cylinder with slightly rounded edges, a length of 
between 30 mm and 95 mm and with a diameter of between 8 mm and 25 mm 

According to another characteristic of the invention, the ceramic material 
of the capsule body comprises zirconium oxide (Zr02). 

According to another characteristic of the invention, the composition in 
zirconium oxide is comprised between 30% and 80% by weight; and its specific 
35 gravity comprised between 3.5-4.0. 

Another outstanding aspect of the capsule for ruminants object of the 
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invention, is that the ceramic material comprises one or more of the following 
components: silicon oxide from 17-50% by weight; magnesium oxide from 0.02- 
0.05% by weight; aluminum oxide from 3-6% by weight; calcium oxide from 
1.20-2.60%; potassium oxide from 0.12-0.40% by weight; titanium oxide from 
5 1.00-3.20% by weight; sodium oxide from 0.01-0.03% by weight; iron oxide 
from 0.02-0.15% by weight; and phosphoric oxide 0.01-0.03% by weight. 

The capsule for the identification of ruminants according to the 
invention, is also characterised in that the ratio between the length and the 
diameter of the capsule is comprised between 3-6 and preferably takes a value 
10 » close to 4.5. 

The capsule for ruminant animals weighing less than approximately 25 
kg, is characterised in that the length of the body is comprised between 35 mm 
and 75 mm, the diameter is comprised between 8 mm and 15 mm; the total 
weight is comprised between 6 g and 50 g; and the effective weight is 
1 5 comprised between 5g and 45 g. 

The capsule for the identification of ruminants weighing over 
approximately 25 kg, is characterised in that the length of the body is comprised 
between 50 mm and 110 mm, the diameter is comprised between 12 mm and 
25 mm; the total weight is comprised between 40 g and 90 g; and the effective 
20 weight is comprised between 35 g and 85 g. 

The capsule object of the present invention is also characterised in that 
it is fitted with an elastic element, arranged in at least one of the rounded ends 
of the body and secured by a bracket of biodegradable material. 

25 Brief description of the drawings 

Capsules for the identification of ruminants in accordance with the object 
of the present invention are represented in the attached drawings by way of 
non-limiting example. In said drawings: 

Fig. 1 is a diagrammatic view of a capsule for the electronic identification of 
30 ruminants wherein the different parts from which it is constituted can be 

appreciated; 

Fig. 2 corresponds to another diagrammatic view of the capsule according to 

the invention, fitted with an elastic element and a bracket; 
Fig. 3 shows the capsule according to the invention with a cover, 
35 Fig. 4 is a diagrammatic view of the capsule object of the invention fitted with 
an elastic element in folded position; and 
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Fig. 5 corresponds to a capsule according to Rg. 4 but with the elastic element 
in extended- position. 

Detailed d escription of the inventing 

In said drawings it can be appreciated that a capsule 1 adapted to be 
administered orally, comprises a body 2 of ceramic material, which is provided 
with a cavity 3 to enclose a data exchange device 4, and which is subsequently 
closed with degradation-resistant cement or silicone in the ruminants- 
stomachs. 

An example of the composition of the said ceramic material which 
constitutes the body 2 of the capsule 1 is detailed in the enclosed Table 



15 



20 



Component 


Percentage by weight (%) 


SiO a 


33.48 


MgO 


0.03 


AI203 


3.81 


CaO 


1.73 1 


K20 


0.23 1 


Ti02 


2.10 


Na0 2 


0.01 


Zr02 


57.55 


Fe20 3 


0.08 


P 2 0 5 


0.01 


' Others 


0.95 



manufacture of bodies 2 of ceramic material of dimensions ranging between 30 
mm and 110 mm for the length of the body 2 and between 8 mm and 25 mm for 
its diameter. 

In a preferred embodiment, the capsule 1 according to the invention, 
made up of a body 2 with the composition described in Table 1 and applicable 
to animals weighing less than 25 kg, has a total weight comprised between 8 
grams and 50 grams, a diameter of 10 mm and a length of 50 mm. Said 
capsule 1 , is basically employed for the identification of bovine livestock. 

The same composition is applicable to capsules 1 for animals weighing 
more than 25 kg, in this case the preferred embodiment being a capsule 1 with 
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a weight comprised between 40 and 90, a diameter of 18 mm and a length of 
72 mm. 

Both types of capsules 1. whether those applicable to animals of a 
reduced size (sheep, goats, young bovines, eta), as well as those applicable to 
animals of greater weight and size (bovines, cervids, etc), possess a specific 
gravity of over 3. To be exact, given that the zirconium oxide composition is 
comprised between 30% and 80% by weight (57.55%), the specific gravity will 
be comprised between 3.5 and 4.0. 

The total weight of the capsule 1 should be high enough for the animal 
not to regurgitate it. but in turn, it should be borne in mind that high weight 
facilitates the passage thereof towards subsequent sections of the digestive 
apparatus, with the capsule being lost through defecation. With the combination 
of the values of total and effective weight, dimensions, composition and specific 
weight characteristic of the invention, a suitable weight of the capsule 1 is 
achieved in order that it is not regurgitated, and in turn, and as the dimensions 
favour its remaining in the rumen or second stomach of the animal, its passing 
through to subsequent sections of the digestive apparatus is prevented. 

The capsules 1 described, with a body 2 of ceramic material made up of 
a composition that comprises zirconium oxide in a proportion by weight of 30% 
to 80%, comprise relatively low proportions by weight of iron oxide, aimed at 
minimizing the interference with the data exchange device 4. This effect is 
important because the composition of the capsule 2 can conceal the data 
received from the data exchanger 4. or alter the signal emitted in order to make 
the reading of said device 4. Components such as silicon oxide, in a weight 
proportion from 17% to 50 %; magnesium oxide from 0.02% to 0.05% by 
weight; aluminum oxide from 3% to 6% by weight; calcium oxide from 1.20% to 
2.60%; potassium oxide from 0.12% to 0.40% by weight; titanium oxide from 
1.00% to 3.20% by weight; sodium oxide from 0.01% to 0.03% by weight; iron 
oxide from 0.02% to 0.15% by weight; and phosphoric oxide from 0.01% to 
0.03% by weight, are components that do not interfere with the electromagnetic 
radiation employed for the reading of the data exchange device 4. 

In accordance with Figs. 2 to 5, a preferred embodiment of the invention 
consists of a capsule 1, fitted with an elastic element 5, such as a spring or 
elastic band, arranged in at least one of the rounded ends of the body 2 and 
secured by means of a drill or transverse groove. A bracket 6 of biodegradable 
material is arranged securing the elastic element 5, so that it keeps it in its 
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folded position. An embodiment of this type is particularly designed in order to 

lTT t th y etentl0n0ftheCapSU,eS 1 10 bree * "species of animals that are 
difficult to .dentify, wherein a great facility for the regurgitation or movement 
towards subsequent sections of the digestive apparatus has been observed 
such as some breeds of goats and certain species of wild ruminants. It is also 
particularly applicable to animals that need to be identified at a very eariy age 
and/or with a very reduced weight, such as animals which are premature of 
retarded growth or sick. In the case represented in Fig. 2. the elastic element 5 
■ a spnng arranged at both ends of the body 2, although any material with 
elastic properties would also be applicable. Thus, metal or plastic springs can 
be used without going outside the object of the invention. By means of a 
bracket 6. the elastic element 5 is secured in its folded position. Alternatively in 
Fig. 5 rt can be appreciated that the spring is arranged in its outstretched 
pos.bon. With the elastic element 5, increasing the size or dimensions of the 
capsule 1 can be achieved, without reducing the specific gravity and/or effective 
weight once the latter is inside the animals' reticulo-rumen. 

The bracket 6 is formed from biodegradable material, so that it is 
digested inside the animal's digestive apparatus, allowing the stretching out of 
the elastic element 5. As biodegradable material, any cellulose compound is 
used, such as cotton or cellulose; any amylaceous compound, such as starch- 
any proteinaceous compound, such as gelatine, animal fibres or fibrous 
protems; or any degradable synthetic polymer in the physicochemical 
conditions of the animal's rumen. 

In order to ease the application of the capsules 1 fitted with an elastic 
element 5. It has been envisaged that the unit be covered by a cover 7 
cylindrical* shaped and with slightly rounded edges, as can be appreciated in 
Fig. 3. where the cover 7 shows one of the rounded edges. In order to illustrate 
in detail the arrangement of the body 2 and the elastic elements 5 inside the 
cover 7. Fig. 4 has been represented, which corresponds to a longitudinal cut of 
the capsule in Fig. 3. 

The capsule 1 is applicable to ruminants of different species, ages and 
weights, according to the different variants envisaged and provide an answer to 
the current problems by which it is impossible to identify young animals with a 
small bolus that is subsequently retained when these animals grow and reach 
adult age, wherein they may have increased their weight by between 10 and 20 
times since birth. More specifically, the invention is applicable, although not in 
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an exclusive way, to domestic ruminants (cows, sheep and goats), whether 
stabled or in pasture, and to wild ruminants or farmed for hunting (deer, roe 
deer, fallow deer, mouflons. mountain goats....) whether wandering freely or in 
captivity, in order to obtain their identification and control at an early age and in 
a way that is compatible with good animal welfare and management practice. 

The capsule 1 described, has been tried out on ruminants of various 
ages and sizes and no cases with problems of hypersensitivity, ulceration or 
alterations of the animal's behaviour have been detected. Said capsule 1. has 
been applied to animals only a few days old and neither swallowing problems 
nor losses during the animal's life have been observed, thus allowing for a more 
accurate control thereof from the first days of life, which if extrapolated to the 
entire stock of a cattle farm or grazing farm, significantly improves their control 
and management 

From the available data and that obtained in several complementary 
trials carried out by the authors of the present patent, some of the laws which 
list the dimensions of the boluses and their retention in calves for fattening up 
have been determined. Therefore, the retention of the identification devices 
(RID. %) can be explained by means of equations obtained from non-linear type 
adjustments (polynomic and exponential models) of the data obtained with the 
corresponding dimensions of the boluses: 

1) Total weight (TW.g) 

2.1) polynomic model: 

RID (%) = -0.023xTW 2 + 2.933xTW + 5.656 ; r 2 = 0.849 
2.1) Exponential Model: 

RID (%) = 98,853 (1 - e" 0C69W ) ; r 2 = 0.876 

2) Specific gravity iSG) 

2.1) polynomic model: 

RID (%) = -7.841 xSG 2 + 56.933xSG -6.613 ; r 2 =0.894 

2.2) Exponential model: 

RID (%) = 126.331 (1 - e- 0434 SG ) , r 2 = 0.881 

3) Effective weight (EW, g): 

3.1) Polynomic model: 

RID (%) = -0.025*SG 2 + 2.352xSG + 43.467 ; r 2 =0.968 

3.2) Exponential model: 

RID (%) = 99.270 (1 - e 40997EW ) , r* = n.927 
Said equations make it possible to estimate the retention percentage 
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expected in the reticulo-rumen of bovines from the dimensions of capsule 1, 
which make it possible to determine a priori the optimum dimensions of a 
capsule 1 to be used in practice. The retention studies show maximum values 
for a total weight of 65 g, a value of 3.6 for specific gravity and a value of 48 g 
for the effective weight, as well as a plateau close to 100% of RID. from 80 g of 
total weight, 3.9 of specific gravity and 55 g of effective weight 
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CLAIMS 

1- Capsule (1) for the electronic Identification of ruminants, adapted to be 
administered orally and to be housed in the animal's second stomach (reticulum 
or reticulo-rumen), said capsule comprising a body (2), of ceramic materia. 
res,stant to the animal's gastric Juices and provided with a cavity (3) to enclose 
a data exchange device (4). characterised in that : 

- the ceramic material of the capsule body comprises a compound of a 
non-ferrous element of a density equal to or over 4 g/cm 3 ; 

- the specific gravity of said body is equal to or greater than 3; 

- the total weight of the capsule is comprised between 8 g and 90 g* 

- the effective weight of the capsule between 5 g and 85 g; and 

- the capsule is oblong-shaped, cylinder-like with slightly rounded edges 
wrth a diameter comprised between 8 mm and 25 mm and a length 

io comprised between 30 mm and 1 10 mm. 

2. Capsule (1) according to claim 1. characterised in that the ceramic 
matenal of the body (2) comprises zirconium oxide (Zr02); 

20 3. capsule (1) according to claims 1 and 2, characterised in that the 
composition in zirconium oxide is comprised between 30% and 80% by weight 
and the specific weight between 3.5-4.0. 



25 



30 



4. Capsule (1) according to any of the preceding claims, characterised in 
that the ceramic material that constitutes the body (2) comprises one or more of 
the following components: silicon oxide from 17-50% by weight; magnesium 
ox.de from 0.02-0.05% by weight; aluminum oxide from 3-6% by weight- 
calcium oxide from 1.20-2.60%; potassium oxide from 0.12-0.40% by weight- 
titanium oxide from 1.00-3.20% by weight; sodium oxide from 0.01-0 03% by 
weight; iron oxide from 0.02-0.15% by weight; and phosphoric oxide 0 01- 
0.03% by weight 



5. Capsule (1) according to claim 1. characterised in that the ratio between 
the length and diameter of the capsule is comprised between 3-6 and 
35 preferably in a value close to 4.5. 
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6. Capsule (1) according to any of the preceding claims 1 to 5, for ruminant 
ammals weighing over approximately 25 kg, characterised in that the length of 
he body (2) is comprised between 50 mm and 1 10 mm, the diameter between 
12 mm and 25 mm; the total weight between 40 g and 90 g; and the effective 
weight between 35 g and 85 g. 

7. Capsule (1) according to any of the preceding claims 1 to 5. for ruminant 
an,mate weighing under approximately 25 kg, characterised in that the length of 
the body (2) is comprised between 35 mm and 75 mm. the diameter comprised 
between 8 mm and 15 mm; the total weight is comprised between 8 g and 50 a- 
and the effective weight (s comprised between 5 g and 45 g. 

t Ca P sute CI) according to any of the preceding claims, characterised in 
that rt is fitted with an elastic element (5). arranged in at least one of the 
rounded ends of the body (2) and secured by a bracket (6) of biodegradable 
material. 
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